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UPPER COOK INLET COHO SALMON HABITAT EVALUATION 
1979 - 1981 

by 

Robert C .  Lebida 

ABSTRACT 

A total  of 45 
ki sutch) rear 
from 1979 to  

lake systems with potential coho salmon (Oncorhynchus 
ming habitat in the upper Cook In le t  area was investigated 
1981. The objective was t o  inventory and catalog coho 

salmon habitat as an aid to  the enhancement of coho salmon stocks for  
recreational f isheries .  Juvenile coho salmon were captured in 26 of 34 
lake systems sam~led for  f i sh .  Coho salmon was the third most abundant 
species collected fol lowing threespine stickleback (Gasterosteus 
aculeatus) and rainbow trout  (Salmo gairdneri) .  Coho salmon spawning 
occurred in 13 systems. Seven lakes lacked f i sh  access and 25 lakes 
provided rearing- areas for  coho salmon which spawned in the main stem of 
the L i t t l e  Susitna River. All 45 systems had some degree of f ish 
migration barriers which resulted from beaver ac t iv i ty ,  debris 
accumulation, or creek hydrarch succession. Data from 1 imnological 
parameters were collected and bathymetric maps were drawn for  29 lakes. 
Recommendations for  potential rehabili tation and enhancement work are 
discussed, including stream clearance ac t iv i t i e s  for  the majority of 
systems investigated, fry stocking programs and other f eas ib i l i t y  
studies. 

KEY WORDS: Habitat inventory , Oncorhynchus ki su tch , coho, salmon, 
1 imnol ogy, rearing, migration barr iers ,  beaver dams, 
hydrarch succession, stream clearance, rehabi 1 i t a t i  o n ,  
enhancement. 

INTRODUCTION 

Within the l a s t  decade, major aquaculture programs have been implemented 
by the State of Alaska to  rehabi l i ta te  and enhance the S ta t e ' s  salmon 
resources by applying sophisticated techniques of incubation, 
supplemental rearing and habitat  improvement or expansion. The ultimate 
success of these programs i s  often primarily dependent upon finding the 
optimal location of project and f a c i l i t y  s i t e s .  

As a prerequisite,  basic environmental and resource data are required t o  
d i rec t ,  design, develop and evaluate program plans. To th i s  end, a 
preliminary inventory of the upper Cook In le t  area was in i t ia ted  during 
1976 to  identify and catalog potential hatchery s i t e s  (Lebida 1977). 

During 1979, another study addressed in th i s  report, was in i t ia ted  t o  
inventory and catalog the coho salmon, Oncorhynchus kisutch (Malbaum), 
habitat  in the upper Cook Inlet  area by 1985, as a basis for  the 



enhancement of coho salmon stocks f o r  recreational  f i she r i e s .  The 
objectives of t h i s  6 year project  were t o  loca te ,  determine and document 
the  magnitude, u t i l i z a t i o n ,  rearing potential  , and basic 1 imnol ogical 
cha r ac t e r i s t i c s  of avai lable  coho salmon hab i ta t  and t o  iden t i fy  any 
rehab i l i t a t ion  o r  enhancement needs and f e a s i b i l i t y  i n  the 
Matanuska-Susitna Valleys. However, due t o  lack of funding, the upper 
Cook I n l e t  coho salmon habi ta t  evaluation project  was terminated 30 June 
1981. 

This report  provides a compendium of basic habi ta t  information about 
each system gathered during 1979 through 1981 from various sources 
including on-s i te  invest igat ions .  Some of these systems a re  lacking 
complete data.  All conclusions, remarks and recommendations a r e  subject  
t o  revision pending addit ional  data acquis i t ion and analys is .  

MATERIALS AND METHODS 

Ident i f ica t ion and location of coho salmon rearing systems began during 
May 1979. I n i t i a l  invest igat ions  included a review of topographic maps, 
ae r ia l  photographs, Alaska Department of Fish and Game records and 
personal communications with area b io log i s t s  and other  knowledgeable 
individuals.  Pert inent  data obtained from some system surveys conducted 
by the  Sport Fish Division, ADF&G within the l a s t  10 year period were 
considered current  and only supplemental data were collected from these 
systems t o  update information. 

Study e f f o r t s  concentrated on local habi ta ts  with known current  o r  
h i s to r ica l  coho salmon populations. All invest igat ions  were focused on 
se lected l e n t i c  hab i ta t s  in the Matanuska and Susitna Valleys. Most of 
the  systems selected were par t  of a coho salmon producing drainage 
transected by the road system which had a recreational  coho salmon 
f i shery .  T h i s  se lec t ion comprised the  drainages of Jim, Cottonwood, 
Fish and Caswell Creeks and the L i t t l e  Susitna River. Byers and Larson 
Lake systems were a l so  incorporated as par t  of ongoing lake 
f e r t i  1 iza t ion project  s i t e s .  

Field surveys were conducted a t  a minimum of one sampling location in 
each system t o  col l e c t  biological  , physi ca1 , chemical and hab i ta t  
assessment data during the period of July 1979 - March 1981. Methods 
outl ined by Brown e t  a l .  (1970), Slack e t  a l .  (1973) and Stevens e t  a l .  
(1971) were followed but with minor modifications in equipment and 
technique. Map references were from U.S. Geological Survey 1:63,360 
Series (Topographic). Motor vehic les ,  f ixed or rotary  wing a i r c r a f t ,  
and r i ve r  boats provided t ranspor ta t ion t o  the  various s i t e s .  Data 
col lec t ions  were made from a 4.57-m (15 f t . )  Grumman canoe o r  3.66-111 ( 1 2  
f t . )  Avon i n f l a t ab l e  boat, Model 5300 with a Johnson 15 horsepower 
outboard motor. 

Fish were collected using g i l l  nets  and minnow t raps .  The g i l l  nets  
were constructed from monofilament nylon. They had f l o a t s  on the  upper 
l i n e  and were weighted w i t h  a lead l i ne .  The nets  consisted of f i ve  
panels with one panel each of 1.27-cm (0.5 i n . )  square, 1.91-cm (0.75 
i n . )  square, 2.54-cm (1.0 i n . )  square, 3.81-cm (1.5 i n . )  square and 



5.08-cm (2.0 i n . )  square mesh. Each pane1 was 7.62 m (25 f t . )  long.  
The o v e r a l l  n e t  was 38.1 m (125 f t . )  l ong  and 1.83 m (6  f t . )  deep. The 
f i s h  t r a p s  were s tandard manufacture 0.64-cm (0.25 i n . )  mesh w i r e  minnow 
t r aps .  

G i l l  n e t s  and minnow t r a p s  were f i s h e d  f o r  a  minimum o f  12 hours  i n  each 
system which had no r e c o r d  o f  f i s h  c o l l e c t i o n .  The g i l l  n e t s  were 
a t t ached  t o  t h e  shore and f i s h e d  p e r p e n d i c u l a r l y  t o  t h e  s h o r e l i n e  w i t h  
t h e  l a r g e s t  mesh s i t u a t e d  f a r t h e s t  f rom shore. 

One n e t  ( f l o a t i n g  t y p e )  was f i s h e d  f rom t h e  su r f ace  down and t h e  o t h e r  
( s i n k i n g  type)  f rom t h e  bot tom up. Set l o c a t i o n s  were no rma l l y  made 
f r om a smal l  pen insu la  hav ing  a moderate ly  s l o p i n g  l a k e  bot tom a t  i t ' s  
terminus.  A minimum o f  t h r e e  minnow t r a p s  were f i s h e d  a t  i r r e g u l a r l y  
se l ec ted  l o c a t i o n s  i n  approx imate ly  0.5 m o f  water.  The t r a p s  were 
b a i t e d  w i t h  p reserved  ( s a l t e d  and f r ozen )  salmon roe .  

A l l  f i s h  specimens cap tu red  were i d e n t i f i e d  and re l eased  unharmed excep t  
f o r  a  few which d ied.  Common and s c i e n t i f i c  names and a b b r e v i a t i o n s  
used f o r  f i s h e s  caught d u r i n g  these  surveys were accord ing  t o  B a i l e y  
(1970). 

Water v e l o c i t i e s  (m/s) were measured w i t h  a  P r i c e  AA o r  Pygmy t y p e  
c u r r e n t  meter  u t i l i z i n g  techniques descr ibed  by  Buchanan and Somers 
(1969) t o  determine t h e  d ischarge  (m3/s) o f  o u t l e t  streams. Water 
depths i n  t h e  l akes  were recorded  w i t h  a  Raytheon model DE-719B 
fa thometer .  

Lake map o u t l i n e s  were drawn f r o m  a e r i a l  photographs and ba thyme t r i c  
maps were drawn f rom fa thometer  r eco rd i ngs  f o r  most systems by  ADF&G 
personnel  except  f o r  Nancy Lake which was p r e v i o u s l y  (1978) mapped by G. 
McCoy and A. Dvorson (USGS). Out1 i n e  maps were made o f  t h e  rema in ing  
l akes  and depth soundings measured d u r i n g  t h e  f i e l d  survey were recorded  
on t h e  maps. 

Morphometr ic f e a t u r e s  o f  t h e  l akes  (area,  volume, mean depth, shore l  i n e  
1  ength and shore l  i n e  development) were c a l  c u l  a t ed  f rom t h e  ba thymet r i  c  
maps accord ing  t o  L i  nd  (1974). Geographic 1  o c a t i o n  ( 1  a t i  tude  and 
l o n g i t u d e )  and e l e v a t i o n  were taken  f rom USGS 1:63,360 Se r i es  
(Topographic)  maps. The topograph ic  map re fe rence  l o c a t i o n  f o r  each 
l a k e  system i s  l i s t e d  i n  Appendix A. 

Water temperature ( O C )  and d i s s o l v e d  oxygen concen t ra t i ons  (mg/L) were 
measured a t  1 m depth i n t e r v a l s  w i t h  a  Yel low Spr ings  Ins t ruments  Model 
57 D i sso l ved  Oxygen Meter  i n c o r p o r a t i n g  a  YSI 5739 d i s s o l v e d  oxygen 
probe and a YSI 5795A submers ib le  s t i r r e r .  

Dur ing  1979, s p e c i f i c  c o n d u c t i v i t y  (umhos/cm) was measured i n  s i  t u  u s i n g  
a Lab-Line L e c t r o  MHO-Meter Model 11025-MC3. T o t a l  h a r d n e s F a T  
a1 k a l  i n i t y  (mg/L o f  CaCO- and pH were measured w i t h  Hach t e s t  k i t  
Model s  HA-4P, AL-AP and h -~ ,  r e s p e c t i v e l y .  I n  1980, these  parameters 
were determined f rom wate r  samples sen t  t o  t h e  ADF&G Limnology 
Labora to ry  i n  Soldotna,  Alaska. 



The accessibi l i ty ,  spawning use, migration barr iers ,  and creek drainage 
succession stage were evaluated qualitatively by d i rec t  observation by a 
trained observer during foot and aerial  surveys conducted a t  leas t  once 
fo r  each system. Spawning use was also determined by review of 
Department f i l e s  and personal communications with Department fishery 
biologists. Coho spawning and rearing ac t iv i ty  was rated as active,  no 
known occurrent and u n k n o w n .  Beaver ac t iv i ty  i . e . ,  re lat ive numbers of 
dams located in each out le t  creek was classed as none, few ( ~ 3 )  or many 
(>3) .  The amount o f  debris accumulation in the creeks was rated as low 
(occasional small tangle of s t icks ,  and clumps of vegetation), moderate 
(frequent brush tangles, occasional logs and large clumps of 
vegetation), and severe (numerous logs, brush tang1 es and 1 arge clumps 
of vegetation). A severe classif icat ion implied tha t  a possible f i sh  
migration barr ier  existed. Hydrarch succession was recorded according 
to  stage and degree (Oosting 1956). Stages of vegetative succession 
considered were aquatics (submerged, f loat ing,  and emergent plant 
species) sedge mat, bog shrubs, and bog forest .  Degree of succession 
was observed as early (up to  25% of stream involved), advanced (25 - 75% 
of stream involved), or complete (more than 75% of stream involved). 

RESULTS 

A total  of 45 potential s i t e s  f o r  coho rearing was investigated in the 
upper Cook Inlet  area during 1 July 1979 to  30 June 1981 (Figure 1 ) .  
Physical features of the lakes studied, including: elevation, surface 
area,  volume, maximum depth, mean depth, shoreline development, and 
discharge are presented in Table 1 .  Complete bathymetric maps with 
associated morphometric data fo r  29 of these systems and part ia l  maps 
with incomplete data fo r  the remaining 16 systems are  shown in Figures 2 
through 46. 

Basic chemical parameters reported fo r  the lake systems are the resul ts  
of a single sample chemical analysis conducted in each of the lakes a t  
various dates during the study period. This information i s  intended as 
a data base only. 

Values ranged between 3 - 171 mg/L (CaC03) f o r  a1 kal ini ty ,  12 - 250 
umhos/cm fo r  conductivity and 5.5 - 8.6 fo r  pH (Table 2 ) .  Water 
temperature and dissolved oxygen profile measurements were within normal 
ranges during ice f ree  and frozen periods fo r  a l l  systems based on data 
col 1 ected. 

Coho salmon occurred in 26 of 34 lake systems investigated (Table 3). 
Other f ish identified in these systems are also l i s t ed  in Table 3. Fish 
species name abbreviations used are presented in Table 4 with common and 
sc i en t i f i c  names. Coho salmon were the third most frequently collected 
f ish species captured from a l l  lakes (Figure 47). Threespine 
stickleback and rainbow trout  were the f i r s t  and second most abundant 
species collected. 

Habitat features of the systems examined are summarized in Table 5. 
These features identified active coho spawning and rearing systems, 
migration barriers a t t r ibutable  to beaver dams and debris accumulation, 
creek hydrarch succession by stage and degree plus system access. 





Table 1. Phys ica l  f e a t u r e s  o f  45 p o t e n t i a l  coho salmon h a b i t a t  systems i n  t h e  upper Cook I n l e t  area, 
Alaska, 1979-1981. 

Loca t  i o n  Surface Max. Mean Shore1 i ne Discharge- 
by E l e v a t i o n  area Vol ume5 depth depth 1 ength Shore1 i ne da te  

dra inage ( m  (ha (m3x10 ) (m> (m ( km) devel  opment (m3/s) 

Kni  k R i v e r  
J im Lake 
Rock Lake 

Cottonwood Creek 
Anderson Lake 
Cornel i us Lake 
Cottonwood Lake 
Kings Lake 
Lucy Lake 
Mud Lake 
N ick lason  Lake 
Nor th  Dry  Lake 
South Dry Lake 
W a s i l l a  Lake 

F i sh  Creek 
B i g  Lake 

-Cont i  nued- 



Table 1. (Cont inued)  

Loca t i on  Sur face Max. Mean Shore1 i ne Discharge-  
by  E l e v a t i o n  area Vol ume5 depth depth l e n g t h  Shore1 i n e  da te  

dra inage (m) ( ha )  ( ~ 1 3 x 1 0  ) (m> (m > ( km) development (m3/s > 

L i t t l e  Susi  t n a  R i v e r  
Bench Lake 152.4 
B u t t e r f l y  Lake 
B u t t e r f l y  Lake I 
B u t t e r f l y  Lake I 1  
B u t t e r f l y  Lake I 1 1  
De lynd ia  Lake 
F inger  Lake 

, Hock Lake 
Horseshoe Lake 
Horseshoe Lake I 
Horseshoe Lake I 1  
Horseshoe Lake I 1 1  
Horseshoe Lake I V  
Horseshoe Lake V 
Lake 13 
Lake 16 
Lake 155 
Lake 197 
Lake 217 
L i l l y  Lake 
My Lake 
Nancy Lake 
Windy Lake 
Yohn Lake 
Zero Lake 



Table 1. (Cont inued)  

Loca t ion  Sur face Max. Mean Shore1 i n e  Discharge- 
by E l e v a t i o n  area Vo1 urne, depth depth 1 ength Shore1 i n e  da te  

drainage (m> (ha)  (m3x10") (rn) ( rn > ( km) devel  oprnent h 3 / s  > 

Susi t n a  R i  ve r  
Byers Lake 248.8 131.5 266.9 54.0 20.0 6.4 1.58 64.6 - 10181 
Caswell Lake 91.5 44.5 17.8 8.2 4.0 4.5 1.92 3.3 - 3/81 
Caswell Lake I 1  91.5 8.7 1.5 7.3 1.7 2.4 2.31 0 .  - 3/81 
Caswell Lake 111 91.5 12.6 6.2 10.1 4.6 2.3 1.70 0.1 - 3/81 
Caswell Lake I V  91.5 75.7 2.9 6.7 3.9 1.2 1.18 0 .  - 3/81 
Caswell Lake V 91.5 5.8 3.3 9.8 5.8 1.8 1.19 0.0 - 3/81 
Larson Lake 186.0 176.9 290.8 42.6 16.4 10.3 2.18 4.7 - 3/81 







Figure 4. Anderson Lake bathymetric map. 
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Figure 5. Cornelius Lake bathymetric map. 
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8uRFACE ARE& 106.0he (282a) 

VOLUUE as r 1 8 m ~ ( 2 , ~ ~ a - f t )  

1 2 m  (am 
3.3m (1 lft) 

8HOREUW LENQm a2km ~39m0 
W R E L I M  0 E V U . m  1.71 

8U8UEROEO CONTOURL feet 

MAP DATA OW LeMda 8 Pmbasco W G )  7/00 

Figure 6. Cottonwood Lake Bathymetric map. 
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KINGS LAKE 

L0CATK)W: 61?37'16"~ 148'2 1 '00"~ 

137.2m (4Mm) 

SURF ACE ARE& 623 ha (Wd 

140.6 X A3 (1.138fl-ft) 

MAXIMUM DEPTH: 7.01n ~ 3 1 0  

MEAN D m  23m (810 

SHORELINE LENGTW 6.- (3.71110 

8HOREUNE DEVELOPMENT; 2.16 

SlJWERGEO CONTOURa feet 

, 
MAP DATA BY: Leblde 6 Robaeco 0 6/80 

600 feet 

F i g u r e  7 .  Kings  Lake b a t h y r n e t r i c  map. 







NICKLASON LAKE 

GEOGRAPHIG LOCAIXJW: 6 1°37'46"N 149~16'00"W 

SURFACE ARE& 

VOLUMO 
MAXIMUM DlEPTn 

MEAN DEPTH: 

SHORELINE LEWm 
SHORELINE D-OPMENR 

8UBMERQED COWTOURII: 

W i DATA BV: Lebkle 6 Probaaco (ADFQ) 6180 

Figure 10. Nicklason Lake bathymetric map. 



NORTH DRY LAKE 

OEOQRAmlC LOCATIOW: 81°37'40"~ 148°10'10"~ 

ELEVATION: 148~(48010  

SURFACE A R E A  8.8ha (21.8d 

VOLULIE: . 1.4 x 106rn3 (1 13a-ft) 

MAXIMUM OEPW 
MEAN DEPTM 1.5m (6ft)- 

8HORELlNE LENOTk 0.76km (0.47mU 

SHORELINE DWELOPMENt: 1.44 

8UBMERaED WNTOUR(I: feet 

MAP 4 DATA BV: Lebkla 4 Robasco (ADFQ) 8/78 

100 200 feet A 

Figure 11. North Dry Lake bathymetric map. 
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WASILLA LAKE 

GEOGRAPHIC LOCATION: 61036'W~ 14O024'(X)"W 

SURFACE AREA: 151Aha (374a) 

VOLUME: 

MAXIMUM DEPTH: 

MEAN DEPW 

SHORELINE I.EN,GTH: 
SHORELINE DliYUOPMENt: 

8UBMEAQU) COWTOURQ 

MAP i DATA BV: Leblde 6 Robasco (MFa) 6/80 

500 metere 

Figure 13. Wasilla Lake bathymetric map. 





Figure 15. Bench Lake bathymetric map. 
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BENCH LAKE 

GEOGRAPHIC LOCATION: 61q31'30"N 140°30'20"~ 
ELEVATW 162.4111 (Woftl 

SURFACE A m  13.- (3.48) 

VOLUME: 7.0 x 10%~(172a-r0 

MAXIMUM MPM: 4.Om (13f0 

MEAN DEPTH: 15m (611) 

SHORELW LENGTH: 1.8km (l.lm0 

SHORELN DEMLOPMENf: 1.27 

SUBMERGED CONTOURS: feet 

MAP & DATA BY: Probasco Sweet (ADFG) 8/78 

100 0 100 200- 

too rm- 



77.2 x 105m3 (6.268a-ft) 

MAXIMUM DEPW 
MEAN DEPTH: 

SHORELIW LIENQTk 
260 meter8 

Figure 16. Butterfly Lake bathymetric map. 
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BUTTERFLY LAKE I 

QEUQRAPHIC LOCATION: 6 1°38'20"N 160~06'30"W 

ELLVAtK)IJ: 6l.Om (200ftl 

W A G E  AREA 24.3ha (6Od 

VOWME: 
MAXIMUM DEPTH 

UUN DEPTH 

8HORELW LENQTH: 2.0km (12mD 

(LHOREUNE DEVELOPUENT: 1.20 

waumaio  CONTOUR^ 

w & DATA BY: Lebida 6 Robasco (ADFG) 3/81 

260 600- 0 
260 0 260 meteta 

b 

F i g u r e  1 7 .  B u t t e r f l y  Lake I map. 
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BUTTERFLY LAKE I1 

GEOGRAPHIC LOCATION: 61°36'10"N 160~04'00"~ 

ELEVATIOH 6 1.0m (20011) 

SURFACE AREA: , 62.6ha (130a) 

VOLUME: 

MAXIMUM DEPTtt 

MEAN DEPW 

SHORELINE L E W m  3Dkm (l.Qml) 

SHORELINE DEVELOPMENT: 1.17 

SUBMERGED CONTOURZI; 

MAP DATA BV: Leblda 6 Probaeco (ADFG) 3/81 

260 m(#r 

0 

Figure 18. Butterfly Lake I1 map. 
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BUTTERFLY LAKE m 

QEOQAAPHIC LOCATION: 6 1°36'46"N 160°03'30"~ 

ELOVATK)N: 6 l.Om (200ft) 

WJRFACE AREA: 36Aha (00aI 

VOLUME: 
MAXIMUM DEPTtk 

MEAN D€pm 

O R E L W E  LENamk 3Akm (2.lmi) 

8HORUINE DEVELOPkEMT: 1.60 

SUBMEROED CWTOURL 

MAP & DATA IV:  Lebkla 8 Probaeco (ADFO] 3/81 

250 0 #lo feet 
I 

260 0 250 metem 

Figure 19. Butterfly Lake I11 map. 
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GEOGRAPHIG LOCATW 81"31'10'75 160003'00"W 

SURFACE ARE& 

422 r lo6m3 (3,418a-ft) 

MAXIMUM D E P m  
MEAN DEPltt , 

SHORELINE LENGTH 
SHORELINE DEVELOPMENt; 

F i g u r e  2 1 .  F i n g e r  Lake  b a t h y m e t r i c  map. 
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HORSESHOE LAKE II 

GEOGRAPHIC LOCATION: 6f%3'30"N 14a"67'2O'W 

489m (168fU 

3 8 . h  (80a) 

49km (2.71110 

SHOREUNE DEVELOPMENT: 2.03 

8UBMEROU) COWTOUFIB: 

MAP & DATA BY: Leblde Robaeco OF@ 3181 

260 0 260 meters 

. 
F i g u r e  2 4 .  Horseshoe Lake I1 map. 













Figure 31. Lake 155 map. 
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LAKE 155 

QE-IC L0CATK)N: 61°33'M)"N 160008'60"W 

IELIEVATIOM 47.2m (155ft) 

WRFACE AREA: 12.1 ha (30a) 

VOLUME: 

MAXIMUM DEPTH: 

MEAN DEPltt 

W R E L  W LENQm 2.5km (lbmil 

8wREUbui EVEL-: 1 A6 

0 CONTOUR& . 
MAP 1 DATA BV: Leblda & Probaeco (ADFO) 3/81 

2 

0 260 moterr 
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LAKE 217 

GEOQRAPHIG LOCATKIN: 6?38'~)0'H 14~~68'20'W 

ELEVATIOH 66.2m (21710 

SURFACE AREA: 40- (lola) 

VOLUME: 123 m7rrt0 

MAXIMUM DEPW 6.lm @Oft) 

MEAN DEPTk 31~m(l(m) 

SHORELINE LENQTH: 2.7km (1.7mO 
8HOREUNE DEVELOPMENT; 1.18 

SUBMERGED CONTOMB: feet 

MAP 1 DATA BY: ~ e b ~ d .  1 ~obe- (MFQ) 7 m  

a60 600 feet 0 
960 

4 - 
F i g u r e  33. Lake  217 b a t h y m e t r i c  map. 
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LlLLY LAKE 

QCOQRAPHIG LOCATlO)(; 8 1°42'46"N 140~60'30"~ 

ELEVATIOM 122.M (400ft) 

BURFACE ARE& 3Dha Oa) 

VOLUME: 
4 3 

6.1 x 10 m (41a-ft) 

MAXIMUM Durtn 4.0m (13ft) 

MEAN DEPnt 1.7m (eft) 

8HORELWE LENQI)(: ORkm (0.6mD 

SHORELINE MVUOQUENt: .1.25 

8UBMEROU) CONTOlJRQ feet 

MAP DATA BV: Probasco 6 Sweet (ADFG) 7178 

6 0 0  

60 0 60 meters 

Figure 34. Lilly Lake bathymetric map. 



F i g u r e  35. My Lake map. 
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MY LAKE 

W-IC LOCATION 6 1°27'10"N 160~08'10"~ 

MVATK)Nt 26.Qm (86ft) 

OURFACE AREA: 28.3ha (70a) 

VOLUIM: 
MAXIMUM DEPTH: 

MEAN D E m  

BHORELM LENQTH: 2.6km (1.6ml) 

8HoREUNE DEVEL- 1.36 

e r x ~ t o =  
d 

MAP DATA BV: L e W  i Probaaco (MFQ) 318 1 

260 0 #K)w - 
2 0 
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WINDY LAKE 

GEOQRAPHm -'TION: 6 1°4 1'60 "N 14e"6S'SO"W 

ELEVATION: 122.h (400ft) 

SURFACE AROA: 16.8ha (39a) 

VOLUME: 44.2 x 10'm3(368a-ft) 

MAXIMUM DEPTH 6.lm (20ft) 

MEAN D m  2.8m (Of 0 
WORELW UNQW 3.3km (2.0rnO 

8HOREtlNlE WR- 2.33 

SUBMERGED COWTOUR& feet 

I I 
MAP DATA BV: Probasco 6 Sweet (ADFCI) 8/78 

260 600 feet 

0 260 meters 

Figure 37. Windy Lake bathymetric map. 
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ZERO LAKE 

QBOQRACWC LOCAttOWs 61°38'66'U 14s048'14'w 

122m (400ft) 

W i W A C I  AREA: 302ha Q6a) 

V Q L U ~  1.1 1 8 m 3 ~ a - l l )  

MAXIMUM DEPTH 8.7m (32ft) 

WAN O u * m  3.Sm (1 ltO 

SHORELINE LENQTH: 22km (1AmO 

SHOREUNE DWELOQMEWT: 1.42 

COWTOURt teet 

MAP BY: Andrew8 Qlahem (ADFa) 10/w 
DATA BY: Lebida 6 Probaeco (MFQ) 8/78 

500 feet 

260 0 260 metere 

F i g u r e  39. Zero Lake ba thyrne t r i c  map. 
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CASWELL LAKE I[ 

QEoGRAPHlC LOCAT lO& 62°00'26"N 148°67'30"~ 

8 1.6m (3001 t) 

S U R F ~ C ~  ARU: 8.7ha (224 

VOLUME: 16.2 x 10~mf123a-ft) 

MAXIMUM OEPTn  7.3m (24ft) 

MEAN DEPTtt 1.7m (6ft) 

WORELLNO LEEIQm 2.4km (1.Smi) 

feet 

Figure 42. Caswell Lake I1 bathymetric map. 



CASWELL LAKE III 

12- (31d 
4 3 

61.6 x lorn (4QOa-ft) 

10.lrn (33fl) 

4.6~1 (16ft) 

Figure 43. Caswell Lake I11 bathymetric map. 



Figure 44. Caswell Lake IV bathymetric map. 
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CASWELL LAKE D7 

QEOQRAPHIC LOGATION: 6 1°69'60"N 149°67'20"~ 

100 meters 

ELEVATION: 0 1 .Sm (300 ft 

SURFACE AREA: 76.7ha (187a) 

VaLUW:  . 4 3 
20.6 x 10 m (238a-ft) 

MAXIMUM DEPnt  6.7m (22ft) 

MEAN DEPTH 3.Om (13ft) 

SHORELlNE LENOTH; 1.2km (0.71111) 

8HOFiELIb& DEwLwtdENR 1.18 

8UBMERaED CONTOUR& feet 

MAP & DATA BV: Bradley 8 Probasco (ADFG) 8/76 











Table 2. Chemical f e a t u r e s  o f  45 p o t e n t i a l  coho salmon h a b i t a t  systems i n  t h e  
upper Cook I n l e t  area, Alaska, 1979-1981. 

Loca t i on  T o t a l  
by hardness A1 k a l i n i t y  C o n d u c t i v i t y  

d ra inage  (mg/L) (mg/L) (umhos/cm) PH 

Kn ik  R i v e r  
J im Lake 
Rock Lake 

Cottonwood Creek 
Anderson Lake 
Co rne l i us  Lake 
Cottonwood Lake 
Kings Lake 
Lucy Lake 
Mud Lake 
N ick lason  Lake 
No r th  Dry  Lake 
South Dry  Lake 
W a s i l l a  Lake 

F i s h  Creek 
B i g  Lake 

L i t t l e  Susi  t n a  R i v e r  
Bench Lake 
B u t t e r f l y  Lake 
B u t t e r f l y  Lake I 
B u t t e r f l y  Lake I 1  
B u t t e r f l y  Lake I 1 1  
De lynd ia  Lake 
F inge r  Lake 
Hock Lake 
Horseshoe Lake 
H o r s e ~ h o e ~ L a k e  I 
Horseshoe Lake I 1  
Horseshoe Lake I 1 1  
Horseshoe Lake I V  
Horseshoe Lake V 
Lake 13 
Lake 16 
Lake 155 
Lake 197 
Lake 217 
L i l l y  Lake 
My Lake 
Nancy Lake 



Table 2. (Continued) 

Location Total 
by hardness A1 kalinity Conductivity 

drainage (mg/L) (El/ L (umhos/cm) PH 

Windy Lake 
Yohn Lake 
Zero Lake 

Susi tna River 
Bvers Lake 
 asw well Lake 
Caswell Lake I1 
Caswell Lake I11 
Caswell Lake IV 
Caswell Lake V 
Larson Lake 



7 / Table  3. F i s h  spec ies observed i n  34 p o t e n t i a l  coho salmon h a b i t a t  systerns- 
examined i n  t h e  upper Cook I n l e t  area, Alaska, 1979-1981. 

Loca t i on  
by 

dra inage 

2 / Species- 

SS RS KS PS DV RT LT HWF RWF SSC TST LNS BB 

Kn ik  R i v e r  
J im Lake * * * * * * 
Rock Lake * JC * * * * 

Cottonwood Creek 
Anderson Lake 
Co rne l i us  Lake 
Cottonwood Lake 
Kings l a k e  
Lucy Lake 
Mud Lake 
N ick lason  Lake 
No r th  Dry  Lake 
South Dry  Lake 
W a s i l l a  Lake 

F i s h  Creek 
B i g  Lake 

L i t t l e  Sus i tna  R i v e r  
Bench Lake A 

B u t t e r f l y  Lake 
B u t t e r f l y  Lake I 
B u t t e r f l y  Lake I 1  
B u t t e r f l y  Lake I 1 1  
De lynd ia  Lake 
F inge r  Lake 
Horseshoe Lake 
Horseshoe Lake I 1  
Lake 217 
L i l l y  Lake 
Nancy Lake 
Windy Lake 
Zero Lake 

Susi t n a  R i v e r  
Bvers Lake 
ciswe1 1 Lake * * * * * 
Caswell Lake I 1  * * * 
Caswell Lake I 1 1  * * * 
Caswell Lake I V  * * * 
Caswell Lake V Nonecap tu red  . . . . . . . . . . . . . . . . . . . . .  
Larson Lake * * * * x * * * * * 

I/ Only those systems where f i s h  c o l l e c t i n g  a c t i v i t i e s  were conducted a r e  l i s t e d .  - 
2 /  Species a b b r e v i a t i o n s  accord ing  t o  Table  4. - 



Table 4 .  L i s t  o f  common names, s c i e n t i f i c  names and a b b r e v i a t i o n s  o f  
f i s h  spec ies observed i n  34 p o t e n t i a l  coho salmon h a b i t a t  
systems i n  t h e  upper Cook I n l e t  area, Alaska, 1979-1981. 

Common Name S c i e n t i f i c  Name and Author  Abb rev i a t i on  

Coho Salmon Gncorhynchus k i  su tch  (Wal baum) SS 
Sockeye Salmon Oncorhynchus -Ma1 baum) RS 
K ing  Salmon Oncorhynchus KS 
P ink  Salmon Oncorhynchus P S 
D o l l y  Varden Salve1 i nus D V 
Rainbow T r o u t  Salmo g a i  r d X ( R i c h a r d s o n )  RT 
Lake T r o u t  Sal  v e l  i nus namaycush (Wal baum) LT 
Humpback W h i t e f i s h  Coregonus p i  dsch i  an (Gmel i n )  HWF 
Round W h i t e f i s h  Prosopium c 1 indraceum (Pal  l a s )  + RW F 
S l  imy S c u l p i n  Co t tus  cognatus Richardson) SSC 
Threespine S t i c k l e b a c k  Gasterosteus acu l  eatus ( L i  nnaeus) TST 
Longnose Sucker Catostomus catostomus ( F o r e s t e r )  LNS 
Burbo t  Lo ta  l o t a  (L innaeus)  -- B B 





Table 5.  Habitat  f ea tu res  of 45 potent ia l  coho salmon systems i n  t he  upper Cook I n l e t  a r e a ,  Alaska, 1979-1981. 

Location 
by 

drainage 

Active Active 
coho coho Migration b a r r i e r s  Creek hydrarch 
spawning rear ing  Beaver Debris succession 

4 / 5/ area  3 dams 31 accumulation - Stage - Degree Access system - 

K n i k  River 
Jim Lake 
Rock Lake 

Cottonwood Creek 
Anderson Lake 
Cornelius Lake 
Cottonwood Lake 
Kings Lake 

I Lucy Lake 
2 
I Mud Lake 

Nicklason Lake 
North Dry Lake 
South Dry Lake 
Wasilla Lake 

Fish Creek 
B i g  Lake 

L i t t l e  Susi tna River - 6/ 
Bench Lake - 
But te r f ly  Lake - 
But te r f ly  Lake I - 
But te r f ly  Lake I1  - 
But te r f ly  Lake I11 - 
Delyndia Lake - 
Finger Lake - 
Hock Lake - 

Trai  1 , boat 
T r a i l ,  boat 

Primary road 
Primary road 
Primary road 
Primary road 
Primary road 
Primary road 
Primary road 
Foot t r a i l  
Foot t r a i l  
Primary road 

Primary road 

Trai  1 , Air 
T r a i l ,  Air 
Trai 1 , Air 
T r a i l ,  Air 
Trai  1 , Air 
T r a i l ,  Air 
Secondary road 
Air 



Table 5. (Cont inued)  

Loca t i on  
by  

dra inage 

A c t i v e  Ac t  i ve 
coho coho M i g r a t i o n  b a r r i e r s  Creek hydrach 
spawning r e a r i  ng Beaver Deb r i s  succession 

4 I 51 area / dams accumulat ion - stage - degree Access system - 

Horseshoe Lake 
Horseshoe Lake I 
Horseshoe Lake I 1  
Horseshoe Lake I11 
Horseshoe Lake IV 
Horseshoe Lake V 
Lake 13 
Lake 16 

I Lake 155 
m 
N 

Lake 197 
I Lake 217 

L i l l y  Lake 
My Lake 
Nancy Lake 
Windy Lake 
Yohn Lake 
Zero Lake 

Susi  t na  R i v e r  
Bvers Lake 
c i ~ ~ e i i  Lake 
Caswell Lake I 1  
Caswell Lake I11 
Caswell Lake IV 
Caswell Lake V 
Larson Lake 

1 E 
1 E 
1 E 
1 E 
1 E 

No o u t l e t  
1 E 

Secondary road  
Foot,  A i r  
Secondary road  
Secondary road 
Foot,  A i r  
Secondary road 
A i  r 
A i r  
A i r  
A i r  
A i r  
Pr imary road 
A i  r 
Pr imary road 
A i r  
A i r  
T r a i  1 

Pr imary road 
Secondary road 
Secondary road 
Secondary road 
Secondary road 
Foot t r a i l  
A i r  
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Active coho salmon spawning in lake out let  creeks was found to  occur in 
13 of the 45 systems. Of the 32 remaining systems with no spawning 
noted, seven systems lacked suitable spawning areas or physical barr iers  
prevented f i sh  access and 25 systems were part of the L i t t l e  Susitna 
River drainage in which coho salmon are primarily main stem spawners. 

Juvenile coho salmon were collected in 26 of the systems. Rearing coho 
salmon were n o t  captured in 8 lakes and 11 systems were not sampled fo r  
f i sh .  

Beaver ac t iv i ty  was observed in 17 lake out le t  creeks. Only three of 
these creeks, however, contained beaver dams which were considered 
obstacles to  f i sh  movement. 

Debris accumulation was prevalent in most systems. Five systems had 
severe deposits of brush, trees and vegetation throughout a significant 
portion of the i r  drainage. Fish movements through these areas would be 
d i f f i cu l t .  Another 25 lake out let  creeks had moderate accumulations of 
debris which would not significantly hamper f i sh  movements. The 
remaining 15 systems contained l i t t l e  debris. 

The out le t  creeks of 18 of the systems were in hydrarch aquatics-early 
succession stage. Seven others were classif ied as aquatics-advanced. 
Nine creeks were in sedge mat-advanced succession stage and f ive  were in 
the sedge mat-complete stage. Almost to ta l ly  obscured out let  creeks 
were found in f ive  systems; two of these were classif ied as bog shrubs- 
advanced, and three as bog forest-complete. One system lacked an out let  
creek. 

Thirty lakes were accessible by road. Primary roads were direct ly  
adjacent to  12 lakes. Secondary roads passed by another nine lakes. 
Trails requiring four-wheel drive vehicles reached an additional nine 
lakes. Foot travel of over 1 mile was required to reach three systems. 
Access by a i r  was the most d i rec t  means t o  the remaining 12  systems. 

DISCUSSION 

Since t h i s  6 year project was terminated a f t e r  only 2 years of study, a 
significant amount of the pertinent limnological and biological data 
required t o  determine the overall magnitude of the u t i l iza t ion ,  rearing 
potential and basic 1 imnological character is t ics  of available coho 
salmon rearing habitat  plus rehabili tation or  enhancement needs and 
f eas ib i l i t y  i n  the upper Cook Inlet  area will n o t  be available. The 
data,  however, indicate a slow, progressive loss of coho salmon rearing 
habitat  i s  occurring primarily because of natural environmental changes 
which limit  or prevent juvenile coho salmon movements in and out of 
rearing areas. 

To meet the c r i t e r i a  for  coho salmon rearing habitat ,  a minimum of three 
prime ingredients are required. These are: 1)  suitable water quality 
and quantity; 2 )  an adequate food supply, and  3 )  unrestricted migration 
routes. Loss of any one of these factors would severely l imit  the 
usefullness of any system to produce coho salmon. Usually the f i r s t  



factor lo s t  in the Matanuska-Susitna Valleys i s  restr ic t ion and 
decrement of f i sh  migration routes. 

The chemical features in a1 1 the lakes systems (Table 2 )  exceeded the 
threshold of acceptable l imits for  aquaculture purposes such as rearing 
(Baker e t  a l .  1977). These l imits are: an a1 kalinity of a t  leas t  20 
mg/L as CaCo , dissolved oxygen of 8.0 mg/L, pH of 6.5 - 8.0, 
temperature ?ange of 0-15OC and total  dissolved solids <400 mg/L. 
Although T.D.S. values were not measured during th i s  study, the 
conductivity was measured and T.D.S. values can be estimated by 
multiplying the conductivity (umhos/cm) by an empirical factor which may 
vary from 0.55 t o  0.9 ( A . P . H . A .  1976). If  the largest  conversion factor 
i s  applied to  the conductivity values collected, the estimated T.D.S. 
values range from 10.8 to  225 mg/L. 

For the 29 lakes for  which complete morphometric data were collected, 
nearly a1 1 systems appeared to have adequate rearing conditions (Tab1 e 
1) .  The shallowest lakes, which had potentially marginal winter 
conditions for  f i s h ,  however, also contained populations of rearing 
juvenile coho salmon. 

A t  l eas t  26 of the lakes surveyed were coho salmon rearing systems, b u t  
no  coho salmon were caught in eight lakes (Tables 3 & 5 ) .  Most l ikely,  
in these systems, physical barriers prevented juvenile f ish ascent into 
the rearing areas. The lakes found barren of coho were Lucy, North Dry, 
Lake 217, Zero, Caswell 11, Caswell 111, Caswell IV and Caswell V .  The 
total  surface area of these eight lakes comprised 193.3 ha. Based on a 
coho salmon fry density of 1,250 fish/surface ha as applied to  Bear Lake 
(McHenry 1981), an additional 242,000 coho sa.1mon could be reared in 
th i s  unutilized environment. Applying a standard 2% assumption of coho 
salmon survival (ADF&G 1978) from fingerl ings t o  adul t ,  4,840 coho 
salmon adults could be added to the f isheries .  

Although some small beaver dams are present in the Lucy Lake system, 
they are not ent i rely responsible fo r  the absence of rearing coho salmon 
since these barriers do not completely block passage of f ish into the 
lake (Table 3 ) .  The system contains minimal spawning area and the small 
creek flows direct ly  into tidewater. I n  e f fec t ,  fingerl ing coho salmon 
are not l ikely t o  be available t o  ascend into the lake. However, the 
rearing potential of th i s  system could be realized by a coho salmon 
stocking program b u t  more comprehensive physical and chemical data would 
be required t o  determine feas ib i l i ty .  Assuming a stocking density of 
1,250 fish/ha,  t h i s  system (10.5 ha) would be capable of rearing 13,125 
coho salmon juveniles with a potential of producing 263 adults. These 
returning adults would be expected to enter the sport fishery a t  the 
mouth of Cottonwood Creek. 

North Dry Lake flows direct ly  into South Dry Lake which contains a 
rearing population of coho salmon (Table 5 ) .  The out let  from North Dry 
Lake i s  a small creek approximately 0.6 m wide x 0.3 m deep and 30 m 
long. I t  has a steep 1.2 m hiah f a l l s  a t  mid length which r e s t r i c t s  
f i sh  access into the lake. The system i s  a viable rearing area since i t  
supports self  sustaining populations of sticklebacks and longnose 
suckers. Providing a f ish pass into th i s  small system (8.9 ha) would 



n o t  be economically feasible based on an annual projected production of 
2,225 smolts resulting in 222 adults.  However, a stocking program 
involving backpacking 12,000 coho salmon f ry  t mile into the lake would 
be a feasible al ternat ive t o  additional enhancement of the Cottonwood 
Creek system. 

The waters of Lake 217 and Zero Lake flow into the L i t t l e  Susitna River, 
a prime coho salmon producer (Figure 1, Table 5 ) .  Escapement for  th i s  
system totaled 11,975 adult coho salmon during 1981 (Bentz 1982). Lake 
217 and Zero Lake contributed no coho salmon to th i s  system. However, 
since the out lets  of b o t h  lakes are in advanced stages of vegetative 
succession, there i s  no access to  these potential rearing areas by 
juvenile coho salmon produced in the L i t t l e  Susitna River. Water from 
Lake 217 flows around t ree roots and debris prior t o  being f i l t e red  by 
dense masses of sedge mat before entering the main r iver .  Zero Lake 
water, on i t s  way to the L i t t l e  Susitna River via Lake Creek, must f i r s t  
pass through dense sedge mats, then t r i ck le  around t ree  roots,  boulders 
and debris. In certain areas, the creek flows ent i rely underground for  
considerable distances. Based on the lack of evidence of other barr iers  
(Table 5) and the presence of sticklebacks (Table 3 ) ,  i t  i s  f e l t  that  i n  
the past these two lakes provided a rearing opportunity for  coho salmon. 

If the out let  stream from Lake 217 were cleared, t h i s  40.9 ha lake would 
be accessible t o  juvenile coho salmon from the L i t t l e  Susitna River and, 
potentially,  approximately 1,022 additional adults could be produced. 
Zero Lake out le t  creek, however, i s  beyond normal rehabili tation and 
would require considerable expense and work to  recover the creek. A 
lake stocking program here would be f u t i l e  as the innumerable barriers 
would block smolt emigration. 

Caswe11 Lakes 11, 111, IV and V lacked rearing coho salmon populations 
(Tables 3 & 5).  Caswell Lake V has no vis ible  out let  and appears to  be 
fed by seepage water from surrounding marshes. Caswell Lakes 11, 111 
and IV a l l  have out lets  which are transected by subdivision roads. 
During 1968, culverts were instal led under these roads t o  ra ise  the 
water level in the lakes (Watsjold 1977). This created a physical 
barr ier  f o r  fingerling coho salmon attempting to  reach the lakes, as the 
discharge ends of the culverts were raised above the original creek 
level and the juvenile f i sh  were unable to  jump u p  and into the 
culverts. As a r e su l t ,  97.0 surface ha, capable of supporting 121,250 
juvenile (2,425 adult potential)  coho salmon, are not available fo r  
production. 

The Caswell Creek systems should lend themselves to  a stocking 
enhancement program. However, Caswell Creek, which provides drainage 
for  a l l  of the Caswell Lakes contains many beaver dams and severe debris 
accumulation (Table 5 ) .  This creek would have to be cleared to 
accommodate f i sh  passage. An additional benefit t o  be realized through 
enhancement of th i s  system i s  the establishment of a potential brood 
source. The creek has a favorable s i t e  f o r  capturing adult salmon and 
obtaining eggs. 

To maintain the coho salmon rearing habitat presently available in the 
Matanuska-Susitna Valleys, a habitat  improvement program should be 
in i t ia ted .  This program would be based on an i n i t i a l  intensive stream 



clearance of candidate systems and periodic maintenance a t  approximately 
10 year intervals ,  depending on the resul ts  of regular inspections. 
Selection of candidate systems would be based on t h i s  study and any 
additional information. Future studies,  however, should include a more 
accurate assessment of out le t  creek lengths, general mapping of the 
creeks, and any problem areas where remedial work i s  required. 

In general, there i s  l i t t l e  information to  correlate the effects  of 
stream clearance with natural juvenile coho salmon movements and 
associated rearing lake production. Consequently, i t  would be paramount 
t o  conduct a study t o  evaluate and document resul ts  of such e f fo r t s  on a 
representative system such as Lake 217. Basically, the project would 
involve sampling the lake with minnow traps t o  confirm that  coho salmon 
are n o t  present, and clearance of migration obstructions with continued 
trapping to  evaluate changes in the f ish population. 

There i s  already some evidence t o  demonstrate tha t  t h i s  type of 
rehabil i ta t ion work can affect  f ish populations. During a p i lo t  study 
in 1979, a 4 mi portion of Cottonwood Creek between South Dry Lake and 
Anderson Lake was cleared of accumulated debris which formed a total  
barr ier  to  f i sh  movements into the lake. In October of that  year, three 
adult coho salmon were observed entering the lake system. According to  
local riparian residents,  the lake had been devoid of salmon fo r  many 
years. Data contained in ADF&G f i l e s  documented the system as a 
historical producer of coho and sockeye salmon. A minimum of f ive  adult 
coho salmon were observed entering the lake in 1980 and l a t e r  spawning 
in the out let .  During 1981, a total  of eight adult coho and five 
sockeye salmon were observed i n  the system. Although documentation of 
the numbers of adult f i sh  u t i l iz ing  Anderson Lake i s  based on casual 
observations, i t  does indicate the effectiveness of stream clearance and 
natural salmon repopulation ab i l i t y .  To augment these e f for t s  and aid 
the Cottonwood Creek coho salmon production, however, 50,797 coho salmon 
fry were released into Anderson Lake during 1980. The following year, 
52,097 and 46,832 coho salmon f ry  were released in Anderson and Kings 
Lakes respectively. These two lakes are separated by a narrow road b u t  
are joined by a culvert. Replacement of t h i s  culvert may be required 
since i t  i s  collapsing on each end and during dry periods water ceases 
to  flow from Kings Lake into Anderson Lake. 

There i s  clearly an opportunity for  coho salmon enhancement in the 
Matanuska-Susitna Valleys. Results of t h i s  study focused attention on 
the underutilization of much available rearing habitat due to  blockage 
of juvenile f i sh  movements in drainage streams by barriers created by 
beaver dams, debris accumulation or  plant succession. To remove these 
barr iers ,  a stream clearance program must be in i t ia ted .  Additional 
enhancement t o  aid in the reestablishment of coho salmon populations 
would require some supplemental stocking. Accomplishment of th i s  stream 
clearance work would insure the coho salmon systems to be se l f  
perpetuating and increase available habitat f o r  future stocks. 



RECOMMENDATIONS 

1. Stream clearance ac t iv i t i e s  should be accomplished in the following 
systems l i s t ed  in order of priority:  1) the Caswell Lakes; 2 )  the 
Butterfly Lakes; 3) Delyndia Lake; 4 )  Finger Lake; 5) the Horseshoe 
Lakes; 6 )  Lake 217;  7 )  Bench Lake; and, 8) the remaining lakes of 
the L i t t l e  Susitna River drainage (My Lake, Lake 1 6 ,  Lake 13, Lake 
197, Lake 155, Windy Lake, Yohn Lake and Hock Lake). 

2. In i t i a t e  a f ry stocking program fo r  the Caswell Lakes following 
stream clearance ac t iv i t i e s .  In conjunction, investigate the 
development of the Caswell Creek coho salmon stock as a potential 
brood source. 

3 .  Determine the f eas ib i l i t y  of providing wild coho salmon juveniles 
access into Caswell Lakes 11, I11 and IV. 

4. Fry stocking programs should be considered fo r  Lake 217 and any 
other lakes found to be devoid of rearing coho salmon following any 
stream clearance ac t iv i t i e s .  Fry stocking may n o t  be necessary in 
established coho salmon drainages since naturally produced 
juveniles are expected to  migrate into available rearing systems. 
However, stocking would u t i l i z e  the systems' production potential 
more rapidly. 

5. Assess natural coho salmon u t i l iza t ion  of rearing areas following 
stream clearance. 

6 .  Regularly inspect and maintain a l l  systems a t  leas t  once every 10 
years, or more frequently as required, depending on beaver 
ac t iv i t i e s  or other changes which may block f i sh  passage. 

7 .  Continue coho salmon f ry  stocking program in the Cottonwood Creek 
system lakes (Anderson, Cornel ius ,  Cottonwood, Kings, Mud, 
Nicklason, and Wasil la  Lakes). 

8. Increase the f ry  stocking program into North Dry Lake and other 
potential systems. 

9. Determine f eas ib i l i t y  of coho salmon rearing in Lucy Lake f o r  
stocking juveniles. 

10. Complete the investigation of a l l  L i t t l e  Susitna River lake 
drainage systems t o  identify coho salmon u t i l iza t ion ,  rearing 
potential ,  and rehabili tation or enhancement needs. These systems 
are  collectively essential to maintain the L i t t l e  Susitna coho 
salmon stock a t  present or even greater production levels.  

11. Continue t h i s  study t o  inventory and catalog the coho salmon 
habitat  i n  the upper Cook In le t  area. 

12.  No action i s  recommended fo r  the following lakes: 



a. Jim and Rock Lakes - Fish access unimpeded, coho salmon stock 
appears to  be building. May be potential brood source b u t  
needs to  be screened for  disease, run strength, and 
avai labi l i ty  f o r  capture. Recreational summer and winter coho 
salmon fishing pressure increasing. 

b. Zero Lake - Substantial portions of out let  stream in bog 
forest  stage of succession with stretches completely flowing 
underground. Economically n o t  feasible to  conduct stream 
clearance ac t iv i t i e s .  Stocking program not suitable due to  
out le t  obstructions. 

c. Caswell Lake V - No ou t l e t ,  completely landlocked. 

d .  Byers and Larson Lakes - Primarily producers of sockeye 
salmon. Small runs of coho salmon exis t .  Production limited 
by available spawning area. Lakes lack suff ic ient  l i t t o r a l  
area t o  support many rearing coho salmon juveniles. 
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Appendix A: Map re fe rence  [USGS 1:63,360 Ser ies  (Topographic) Seward 
Mer id ian ]  l o c a t i o n  o f  l a k e  systems surveyed i n  upper Cook I n l e t ,  Alaska 
coho h a b i t a t  systems eva lua t i on ,  1979-1981. 
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